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SCREENING  TESTS  OF  SOME  BUTYRAMIDES 
AS  INSECTICIDES  AND  ACARICIDES 


By  S.  I.  Gertler  and  A,  P.  Yerington, 
Entomology  Research  Branch 


Forty-one  butyramides  have  been  tested  as  insecticides  and  acari- 
cides  in  the  laboratory  at  Anaheim,  Calif.  These  compounds  may  be 
represented  by  the  general  formula 
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where  R  or  R*  is  a  hydrogen,  alkyl,  cycloalkyl,  aryl,  substituted  aryl, 
or  heterocyclic  group.  They  were  prepared  by  reacting  various  amines 
with  butyric  acid  or  butyric  anhydride  under  suitable  conditions. 

These  compounds  together  with  their  physical  constants  are  listed 
in  table  1,  arranged  according  to  increasing  complexity. 

The  compounds  were  tested  in  acetone  solutions  at  various  concen- 
trations, most  of  them  at  a  maximum  of  5  percent. 


1/  Mr.  Yerington  is  now  with  the  Agricultural  Marketing  Service, 
Biological  Sciences  Branch. 
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The  following  test  insects  were  used: 

Armyworm  (Pseudaletia  unipuncta  (Haw.),  third- instar  larvae 
Bean  weevil  (Acanthoscelides  obtectus  (Say.),  adult  and  larvae 
Large  milkweed  bug  (Oncopeltus  fasciatus  (Dall.),  fourth- 
ins  tar  nymphs 
Pea  aphid  (Macrosiphum  pisi  (Harr.),  adults 
Citrus  red  mite  (Metatetranychus  citri  (McG.),  adults 
Two-spotted  spidermite  (Tetranychus  telarius  (L.),  adults 

Most  of  the  methods  of  testing  are  described  in  the  Bureau  of  Ento- 
mology and  Plant  Quarantine  publication  E-877,  entitled  "Preliminary 
Tests  of  Some  Phenol  Esters  of  Butyric  Acid."  Bean  weevils  were  tested 
by  confining  them  in  Petri  dishes  with  sprayed  filter  paper.   Infested 
beans  were  used  in  the  tests  with  the  larvae.  The  citrus  red  mite  was 
tested  by  spraying  orange  fruits  infested  with  adults. 

Table  2  gives  the  results  of  the  tests  against  all  the  species 
except  the  bean  weevil,  vrtiich  are  given  in  table  3» 

Against  armyworms  14  of  the  41  compounds  tested  showed  90-100  per- 
cent kill  at  5-percent  concentration,  but  none  were  effective  at  1 
percent. 

Against  nymphs  of  the  large  milkweed  bug  1?  of  40  compounds  tested 
gave  90-100  percent  mortality  at  5  percent  but  only  2  gave  at  least  60 
percent  kill  at  1  percent. 

Against  adult  pea  aphids  only  5  killed  90-100  percent  at  5  percent 
and  1  gave  90  percent  kill  at  1  percent. 

Of  5  compounds  tested  against  the  citrus  red  mite  3  gave  100  per- 
cent kill  at  5  percent,  2  at  1  percent,  and  1  at  0.1  percent.  This 
last  compound,  N-phenethylbutyramide  (No.  10),  gave  57  percent  kill 
at  0.05  percent. 

Of  the  33  compounds  tested  against  the  two- spotted  spider  mite, 
23  showed  90-100  percent  mortality  at  5^,  8  were  effective  at  1  percent, 
and  3  at  0.5  percent. 

Against  the  bean  weevil  adults  8  of  the  24  compounds  tested  were 
90-100  percent  effective  but  only  2  of  25  were  effective  against  larvae. 
N, N-Dipropylbutyramide  (No.  12)  showed  100  percent  mortality  of  both 
adults  and  larvae. 

The  most  effective  compounds  of  the  group  were  the  N-butyl-, 
N-pentyl-,  and  N-isopentylbutyranilides  (Nos.  21,  22,  and  23),  each 
of  which  was  toxic  to  three  insect  species  and  a  mite.  N-propyl-, 
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N-butyl-,  N-isobutyl-,  N-methylbutyl-,  N,N-dipropyl-,  N,N-diisopropyl-, 
N,N-dibutyl-,  and  N,N-dipentyl-butyramides  and  N-methyl-,  N-ethyl-, 
and  2»-nitro-acetanilides  (Nos.  1,  2,  3,  6,  12,  13,  14,  15,  19,  20,  and 
31)  were  all  toxic  to  two  insects,  and  all  but  No.  31  were  also  miticidal. 
N-hexyl-,  N-cyclohexyl-,  N-benzyl-,  N-phenethyl-,  and  N,N-dibenzyl- 
butyramides  and  2»-chlorobutyranilide  and  o-butyranisidide  (Nos.  7,  8,  9, 
10,  16,  26,  and  37)  were  effective  against  one  insect  species  and  were 
also  miticidal. 

It  is  interesting  to  note  that  the  three  most  effective  compounds 
tested  were  very  closely  related  chemically.  In  fact  they  were  k-  and 
5- carbon  N- substituted  butyranilides. 
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Table  2. — Percent  mortality  of  various  test  insects  2  to  3  days  after 
spraying  with  butyramides  in  acetone  solution. 
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„  t/   !   ^     Army-  .      Large  milk-  !   Pea     Citrus    Two- spotted 
;  Concn.   worm2/    weed  bug     aphid   red  mite  :  spider  mite 
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1 

90  X 

100 
10 

5 

1 
0. 

1 

86  X 

100 
0 

5 
1 

0  XX 

85 

• 

5 

— 

— 

5 

1 

7  XX 

100 
0 

• 

5 

— 

~ 

5 

1 

• 
• 

1 
05 

0  X 

95 
25 

5 

1 

80  n 

100 
5 

5 

1 

100  n 
0  XXX 

100 
0 

5 

1 

100  n 

100 
0 

95 
7 

29 


20 


14 

-- 

0 

_ 

— 

29 

16 

— 

41 

100 

100 

~ 

71 

14 


8 

13 

6 


100 

100 

100 

57 


100 
8 

100 

15 

97 
55 


100 
72 


100 

100 

73 

94 
95 
80 


75 


100 
17 

92 
0 
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No.1/ 

^ 

;  Army- ,  • 
worm=' 

:           1 

Large  milk-  ■ 

Pea  i 

Citrus  ; 

Two- spotted 

;  Concn. 

weed  bug  \ 

aphid 

red  mite 

spider  mite 

14 

5 

100 

n 

10 

68 

100 

1 

0 

XXX 

— 

— 

91 

0.5 

— 

— 

— 

— 

28 

15 

5 

43 

X 

80 

100 

,^.^ 

100 

1 

— 

— 

16 

— 

91 

.5 

— 

— 

-- 

—- 

90 

.1 

— 

— 

— 

— 

39 

16 

5 

63 

X 

65 

52 

■^^ 

100 

1 

— 

— 

— 

— 

100 

.5 

— 

— 

— . 

95 

.1 

— 

— 

— 

— 

17 

17 

5 

3 

XXX 

0 

33 

100 

,^,^ 

1 

~ 

— 

100 

_ 

.1 

— 

— 

— 

82 

— 

18 

5 

0 

XXX 

0 

37 

^, 

_ 

1 

— 

67 

— 

19 

5 

100 

n 

100 

59 

_^ 

100 

1 

0 

XXX 

60 

— 

100 

.5 

— 

-~ 

— 

~ 

27 

20 

5 

100 

n 

95 

42 

100 

1 

0 

XXX 

65 

— 

— 

81 

21 

5 

100 

n 

100 

94 

„^ 

100 

1 

0 

XXX 

10 

90 

» 

90 

.5 

— 

— 

11 

— 

55 

22 

5 

100 

n 

100 

100 

^^^ 

100 

1 

10 

XXX 

10 

8 

85 

.5 

— 

-~ 

_ 

•_ 

92 

.1 

— 

— 

— 

36 

23 

5 

100 

n 

90 

90 

, 

100 

1 

— 

15 

7 

~ 

100 

.5 

— 

— 

— 

76 

24 

5 

0 

XXX 

7 

7 

wm^ 

100 

1 

— — 

— - 

— 

32 

25 

5 

1 

0 

XX 

0 

13 

— 

— 

-  8  - 
Table  2. — Continued 


»j  1/  ;    %        j  Army-,  j  Large  milk-    Pea     Citrus  I  Two-spotted 
Concn.  ;  wonn^  '  weed  bug   I  aphid  :  red  mite   spider  mite 

'        .-■■-... ■  - i  ■  I  . 


26 

5 

0  XXX 

100 

0 

1 

— 

0 

— 

27 

5 

1 

10  XXX 

25 

32 

28 

5 

1 

0  XXX 

5 

4 

29 

5 

1 

90  XX 

0 

0 

30 

5 

1 

0  XXX 

0 

9 

31 

5 

100  X 

100 

0 

1 

0  XXX 

10 

— 

32 

5 

1 

97  XXX 

5 

16 

33 

5 

1 

90  XX 

0 

13 

34 

5 

1 

0  XX 

5 

0 

35 

5 

1 

0  XX 

0 

11 

36 

5 

1 

3  XX 

5 

11 

37 

5 

1 

7  X 

70 

79 

38 

5 

1 

0  XX 

5 

0 

39 

5 

1 

0  XX 

56 

28 

40 

5 

0  XX 

0 

0 

1 

— 

-—. 

— 

100 
74 

100 
70 

50 

14 

54 
11 


100 
89 

67 
11 


92 
63 

80 
35 

100 

41 

32 
11 

100 
33 

11 
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w      %  Army-    Large  milk- 

Concn.   vorn^    weed  bug 


Pea 
aphid 


Citrus 
red  mite 


Two- spotted 
spider  mite 


41 

5 

1 

Controls: 

DDT 

5 

Lindane 

0.005 

Parathion 

.005 

Aramite 

.01 

.005 

7  XX 


0 


100 


100 


29 


90 


95 


1/  See  table  1  for  name  of  compound. 

2/  Heavy  feeding  xxx,  moderate  xx,  light  x,  no  feeding  n. 


54 
0 


64 


-  10  - 


Table  3« — Percent  mortality  of  the  bean  weevil  exposed  to  butyramides. 


N0.1Z  . 

Adults 

1 

Larvae 

t 

1 

Dosage  \ 

Mortality  \ 

Exposure  | 

Dosage  ] 

;  Mortality 

■   Exposure 

Grams 

Percent 

Days 

Grams 

Percent 

Days 

4 

0.1 

20 

4 

0.1 

38 

4 

6 

.1 

70 

4 

.1 

33 

4 

B 

.025 

93 

3 

.2 

34 

17 

9 

.1 

0 

4 

.1 

0 

14 

12 

.1 

100 

4 

.1 

100 

14 

14 

.1 

73 

4 

.1 

97 

4 

15 

.1 

90 

4 

.1 

56 

4 

16 

.1 

100 

4 

.1 

0 

4 

24 

.025 

17 

3 

.2 

25 

17 

25 

— 

— 

— 

.2 

0 

20 

26 

.1 

50 

4 

.1 

0 

14 

27 

.1 

27 

4 

.1 

0 

lU 

28 

.1 

10 

4 

•1 

0 

14 

29^ 

.1 

0 

4 

.1 

0 

14 

30 

.5 

15 

2 

.2 

0 

7 

32 

.1 

0 

4 

.1 

0 

14 

33 

.1 

100 

4 

.1 

50 

U 

34 

.025 

100 

5 

•2 

51 

15 

35 

.025 

14 

3 

.2 

40 

17 

36 

.025 

40 

5 

.2 

66 

15 

37 

.025 

100 

5 

•2 

29 

15 

38 

.025 

100 

5 

.2 

35 

15 

39 

.025 

30 

5 

.2 

36 

15 

40 

.025 

40 

5 

.2 

10 

15 

41 

.025 

52 

5 

.2 

51 

15 

Lindane 

.025 

100 

5 

.2 

65 

15 

1/  See  table  1  for  name  of  compound. 


